Objective: To describe the symptom experiences of family members of patients at high risk for dying in the intensive care unit and to assess risk factors associated with higher symptom burden.
H aving a family member as a patient in an intensive care unit (ICU) is difficult, especially if the prognosis for recovery is extremely poor. Clinicians rely on family members to make decisions regarding care and treatment when patients are unable to communicate (1) , often when families are preparing for the potential loss of a loved one. Recent evidence (2) suggests that high levels of posttraumatic stress disorder (PTSD) symptoms are common in fam-ily members of intensive care unit (ICU) patients approximately 3 mos after ICU discharge.
Surprisingly, little is known about the symptom burden of family members in the ICU. Pochard et al (3, 4) reported high levels of depression (range, 35% to 73%) along with moderate levels of depression (range, 15% to 35%) in family members of ICU patients in France. It is unknown whether symptom burdens are comparable in ICU in the US. Furthermore, little is known about a broader range of physical symptoms, such as pain, fatigue, and loss of appetite. Finally, little research exists on how these family members are coping with their ICU experience and functioning as a family unit during the patient's time in the ICU. These are critical evidence gaps that, once filled, will allow interventions to be appropriately targeted to meet the needs of families.
We therefore conducted a study to understand the psychological and physical symptom experiences of family members of ICU patients at high risk for dying and to investigate other risk factors that may be associated with symptoms. The specific aims of this study were to: (1) identify and describe the prevalence and levels of traumatic stress, anxiety, depression, and other symptoms in families of ICU patients at high risk; (2) identify and describe coping techniques and methods of family functioning; and (3) investigate the relationship between the independent variables of family member's level of coping, level of functioning, sociodemographic variables (including gender, age, education, relationship to patient, race/ ethnicity, live with patient and previous experience in the ICU), and patient independent variables (including severity of illness, age, gender, diagnosis, race/ ethnicity, code status, and presence of an advance directive) on family members' levels of traumatic stress, anxiety, and depression.
MATERIALS AND METHODS
This prospective cross-sectional study was conducted in a large west coast university hospital in three adult ICUs between October 2007 and February 2008. The ICU consisted of a 24-bed medical-surgical ICU, a 16-bed cardiovascular ICU, and a 16-bed neurovascular ICU. The ICUs were all open units where patients are cared for by an ICU team as well as physicians and advanced practiced nurses from specialty services. The official visiting hours of the ICU were from 11:00 AM to 8:00 PM. However, all the units had liberal visiting practices that allowed family members to spend a considerable amount of time at the bedside outside the official visiting hours.
After review and approval by the appropriate Institutional Review Board, family members were invited to participate if they met the following inclusion criteria: (1) older than age 18 yrs; (2) related to an ICU patient older than 18 yrs and considered at high risk for dying; (3) identified themselves as closest to the patient or most likely to be involved in treatment and care decisions; and (4) read and spoke English. At risk for dying was defined as having an Acute Physiologic and Chronic Health Evaluation (APACHE) II score of Ն20 in the first 24 hrs after admission to the ICU (5, 6) , an ICU length of stay of at least 72 hrs, and being mechanically ventilated. A family member did not have to be a blood relative. Only one family member per patient was enrolled.
An initial chart review was completed to determine eligibility for the study. Family members who met inclusion criteria were approached in the patient's room by the principal investigator (JM) approximately 4 days (range, 3-5 days) after the patient's ICU admission. The rationale for this timeframe was to allow the family members adequate time to experience the ICU and to have contact with the ICU team. They were told of the study purpose and, if they agreed, were asked to provide written informed consent. The family member was taken to a private location where the study surveys were completed. They also completed sociodemographic information, along with two additional questions rating their understanding of information and consistency of information (both questions rated, 1 ϭ poor to 5 ϭ excellent) presented to them in the ICU by healthcare providers. To ensure optimal quality of the data, recruitment and enrollment were completed by one researcher (JM), a nurse with extensive critical care experience.
Surveys
The instruments used in this study were as follows: Impact of Event Scale-Revised (7-9) to measure traumatic stress; Hospital Anxiety and Depression Scale (10, 11) to measure anxiety and depression; Edmonton Symptom Assessment Scale-Revised (12) to measure a broader range of symptoms such as pain, sadness, and fear; the Family Crisis-Oriented Personal Scales (13) to measure family coping; and the Family Adaptability and Cohesion Evaluation Scale (14) to measure family functioning (Appendix).
Data Management and Analysis
SPSS version 13 was used to analyze the data (SPSS, Chicago, IL). Descriptive statistics were used to characterize the sample and the study variables. Three separate multiple linear regression models were used to test the effects of the independent variables on the continuous dependent variables of traumatic stress, anxiety, and depression. Only independent predictors (i.e., those noted previously in the study aims) reaching a significance of p Ͻ .15 at the univariate level were included in each regression model. Potential interactions among the independent variables in the models were evaluated. Information on the performance of the three multiple regression models was assessed by the percentage of variance in the dependent variables explained (R 2 ). Unique contributions of independent variables to the models were measured by the percentage of variance explained by that variable (R 2 change).
RESULTS

Family Member Characteristics
Over the study period, a total of 181 patients were screened, and 95 met the study criteria. The family members of these patients were approached to be enrolled in the study, with 21 refusing, resulting in an enrollment rate of 78% ( Fig. 1 ). As noted in Table 1 , a majority of the study participants were female (58.1%), with a mean (SD) age of 51.3 (13.1) yrs. The sample was diverse in terms of race and ethnicity. Most family members had previous ICU experience (63.5%) and were educated at a college level or higher (71.6%).
Patient Characteristics
A total of 74 patients of the enrolled family members were included in the data collection and analysis. The mean age (SD) of the patients was 58.9 (14.9) yrs. The patient's mean (SD) first 24-hr APACHE II score was 31.5 (6.7). There was a diverse range of diagnoses, but many of the patients had acute respiratory distress syndrome/sepsis (33.8%) or multisystem organ failure (25.7%). Most of the patients were in the medical/surgical ICU (60.8%), were female (60.8%), white (60.8%), had a full code status (83.8%), and had no documentation of an advance directive in their medical chart (87.8%). The median length of stay was 12 days (range, 3-139 days), and 27% died while in the ICU ( Table 1 ).
Levels of Traumatic Stress, Anxiety, Depression, and Other Symptoms
As indicated in Table 2 , 56.8% of family members had an Impact of Event Scale-Revised score of Ն1.5, indicating that they had a significant risk of experiencing PTSD symptoms (7, 8) . The subscale scores also indicated moderate to high traumatic stress levels in family members. A majority of family members scored high on the intrusion and hyperarousal subscales. Overall, the mean (SD) scores for family members' levels of traumatic stress were moderate to high (Impact of Event Scale-Revised ϭ 1.7; SD, 0.88; range, 0 -4). Table 3 presents the number and percent of family members that scored above the borderline and clinical cut-off scores for symptoms of anxiety (79.7% and 59.5%, respectively) and depression (70.3% and 43.2%, respectively). The overall levels of family members' anxiety and depression were also moderate to high (11.8; SD, 4.7; and 9.6; SD, 4.2, respectively). In addition, there were strong correlations between traumatic stress and anxiety (r ϭ .81; p Ͻ .0001), traumatic stress and depression (r ϭ .61; p Ͻ .0001), and anxiety and depression (r ϭ .75; p Ͻ .0001).
The prevalence of a broader range of family symptoms is depicted in Figure 2 , with Ͼ90% of family members reporting being tired, anxious, sad, and scared, as well as having a poor appetite and overall poor well-being. The prevalence of family members who experienced each symptom at either the moderate or severe level is presented in Figure 3 , with Ͼ80% of family members reporting tiredness, sadness, and fear at this level of intensity. Mean (SD) intensity scores of family symptoms are listed in Table 4 .
Family Coping and Functioning
The mean (SD) coping score of family members was 104.7 (13.3) . Overall, the majority of family members were classified as having either moderate (36.5%) coping scores, ranging from 51 to 99, or high (63.5%) coping scores of Ն100. No family members were classified as having poor coping scores. The total mean ratio score measuring overall family functioning was also high (1.95; SD, 0.65). All family members in the sample were considered to have healthy (balanced) family functioning (defined as a ratio score Ͼ1).
Factors Associated With Family Members' Traumatic Stress, Anxiety, and Depression
Factors significantly associated with higher traumatic stress levels were younger patient age, younger family member age, and female gender of the family member (Table 5 ). Higher anxiety and depression levels in family members were related to the interaction between patient age and family gender. In male family members, compared to female family members, both anxiety and depression levels decreased significantly for every 5-yr increase in patient's age (Table  6 ). In addition, the interaction between gender and race was associated with higher depression levels. Female family members of a race other than white had significantly higher depression levels than male family members of a race other than white (Table 7) .
DISCUSSION
We present new data on the broader symptom experiences of family members during the ICU stay of patients at high risk for dying, as well as degrees of family coping and functioning. We found that a significant proportion of family members had substantial symptoms of traumatic stress (56.8%), anxiety (79.7%), and depression (70.3%) 3 to 5 days after the patient's admission to the ICU. Our findings corroborate those of investigators outside the US who documented high levels of traumatic stress and anxiety in fam- Measure of traumatic stress. A cut-off of 1.5 has been established as indicating high risk of posttraumatic stress disordersymptoms. n ϭ 74 (8, 9) . ily members (3, 4, 15, 16) . One exception to note is that we found a higher prevalence of depression in family members than previously reported by other investigators (3, 4, 15) .
We also provide novel data on the prevalence and severity of a broader range of symptoms experienced by ICU family members. We found that family members had a variety of symptoms, often at moderate to severe levels of distress, with the intensity of sadness, fear, and tiredness being the highest. Previous qualitative research disclosed that family members of adult medical-surgical ICU patients reported fear, worry, exhaustion, helplessness, sadness, and anger (17) . Other investigators have assessed behavioral responses of family members during critical illness and noted that families reported sleep difficulties and negative changes in appetite and activity levels (18, 19) . However, these investigators did not quantify those symptoms or measure their distress and intensity.
There are at least two reasons why it is important to understand the high psychological symptom burden in family members. First, high levels of these symptoms may impede a family mem-ber's ability to participate in shared decision-making that is currently recommended in ICU care (1, 20, 21) . If family members have high levels of anxiety, traumatic stress, and other symptoms, then they may overestimate and/or underestimate the effectiveness of treatment options for the patient (22, 23) or may not comprehend information presented to them (24) . Family members may need to have information repeated in a variety of formats (i.e., verbal and written) (23), may require interprofessional team communication (25) , may need only the most critical information to prevent information overload (23), and may need more time to process information (23) . ICU clinicians who recognize the symptom burden of family members can intervene appropriately. One such intervention is a structured care conference (i.e., one that uses the VALUE criteria: value what the family says, acknowledge the families emotions, listen, understand the patient through the family, and elicit questions from the family) (26, 27) . Family members who participated in a structured care conference compared to the family members who attended a standard care conference had significantly lower symptoms of PTSD, anxiety, and depression 90 days after the ICU experience (28) .
Second, high levels of these symptoms may be associated with other long-term problems for family members such as PTSD, complicated grief, and depression (8, 29 -31) . Many family members in our study had both intrusive (i.e., unwelcome thoughts) and hyperarousal (i.e., heightened startle response and nightmares) symptoms during their ICU experience. These symptoms have been associated with an increased risk for PTSD and hav- (10, 11) . a Symptom intensity on a Numerical Rating Scale (shown in descending order). The scores can range from 0 -10, where 1-3 is mild, 4 -6 is moderate, and 7-10 is severe (37) . ing trouble concentrating and understanding information (8) . High levels of these symptoms may also be associated with an increased risk of negative outcomes such as complicated grief and major depression in family members. Siegal et al (30) measured the rate of psychiatric illness in primary surrogate decisionmakers after the death of a loved in the ICU. They reported that 34% of their sample met the criteria for complicated grief, major depression, and anxiety disorders when measured 3 to12 mos after the ICU experience (30) . Other investigators (31) reported that 35% of the family members they studied reported PTSD at 6 mos after ICU experience and that 46% had complicated grief. However, these researchers did not find a significant corre-lation between PTSD and complicated grief in relation to anxiety and depression (31) . Therefore, more research is warranted on the impact of high levels of symptoms experienced by family members during the actual ICU experience to assess if these high levels are associated with an increase in their risk of longterm negative outcomes. If so, then it will be important to develop techniques to intervene during their ICU experience to reduce psychological risks for family members.
Other investigators have identified age, gender, and race as predictors of traumatic stress, anxiety, and depression in family members (2-4, 16, 32, 33) . We found significant interactions between a patient's age and a family member's gen-der and anxiety and depression levels, as well as between a family member's race/ ethnicity and a family member's gender on depression levels. These findings help identify which family members are at increased risk for symptoms and negative outcomes, and who may benefit from interventions.
One of our aims was to assess if poor family coping and functioning would be associated with more stress, anxiety, and depression in family members, as they had in other studies (32, 34, 35) . We did not observe this association. No families scored low on coping or family functioning, giving us little power to detect such an association. There are several possible reasons for our findings of high coping and family functioning. First, we had an a Family education was measured in two groups: college or higher ϭ 1; high school or less ϭ 0; b family race was measured in two groups: whites ϭ 1; other (Asian, black, Hispanic) ϭ 0. Overall model: R 2 ϭ 0.310; F ϭ 5.039; p Ͻ .001. educated sample (72% at college level or higher) that may have been aware of more resources available to them. Second, they may have had more coping techniques already in place. Third, most family members (64%) had previous experience in the ICU and, as such, may have already developed coping skills.
Finally, symptoms in family members are potentially amenable to intervention by ICU clinicians. Clinicians can help family members anticipate what they will see, hear, or experience while visiting in the ICU, thereby reducing the attendant negative emotions. This concept of preparedness has been associated with improvement in well-being and more positive bereavement outcomes in caregivers of the terminally ill (36) .
Our study has several limitations. First, it was conducted at one center on a small sample of family members, limiting the generalizability of our findings. We had a significant proportion of family members with a relatively high level of education and previous ICU experience, which may have moderated the symptoms and decreased the generalizability of the findings. Future research should focus on a larger, more diverse sample of family members to provide a broader picture of family symptoms. Second, there was a potential for selection bias. Family members who were present in the ICU during the time the research nurse was there and who agreed to participate may be different from family members who were unable to visit or who refused to participate. Finally, this study was conducted on family members' experiences early in the ICU stay. Future research is needed to assess symptom experiences, coping, and family functioning in family members during a prolonged ICU stay.
CONCLUSION
Family members are an important part of care in the ICU, especially when a patient is at risk for dying. We found that family members do have high levels of traumatic stress, anxiety, and depression, as well as several other symptoms during the early phase of the patient's time in the ICU. However, we found that families cope and function well during this early period of their loved one's stay in the ICU. Clinicians who are aware of these symptoms can provide interventions to reduce the symptom burden of family members. This may prevent long-term negative consequences such as complicated grief and major depression in family members. Furthermore, interventions for family member symptoms may enhance the family member's ability to participate fully in care and treatment decisions related to their loved one.
Appendix. Instruments used to measure independent and dependent variables 
Content
Numerical rating scale of 0 (best) to 10 (worst); a mean score for each symptom can be obtained along with symptom severity at the mild (1-3), moderate (4-6), and severe (7-10) levels
The original ESAS instrument was revised to capture symptoms more likely to be experienced by family members. These symptoms were based on previous research (17, 18, 38) . The original ESAS had the following symptoms: pain, tiredness, nausea, depression, anxiety, drowsiness, appetite, wellbeing, and shortness of breath. We revised this version by deleting drowsiness and shortness of breath and replacing them with sadness and fear 
